. However, there have been conflicting reports on the relative electrophoretic mobility of these two fractions in disc gels (1, 2, 7). Even though the 7S fraction of the water-extractable soybean proteins was proved to be composed of at least four components which possessed the sedimentation coefficient of approximately 7S (6), the isolated main 7S globulin capable of dimerization at 0.1 ionic strength was demonstrated to be homogeneous by disc-electrophoresis, gel filtration, hydroxylapatite chromatography, immunodiffusion, and immunoelectrophoresis (11, 12) .
7S and 1 iS globulins, have been isolated and characterized by a number of authors (3, 5, 9, 10, 12, 13, 15) . However, there have been conflicting reports on the relative electrophoretic mobility of these two fractions in disc gels (1, 2, 7) . Even though the 7S fraction of the water-extractable soybean proteins was proved to be composed of at least four components which possessed the sedimentation coefficient of approximately 7S (6) , the isolated main 7S globulin capable of dimerization at 0.1 ionic strength was demonstrated to be homogeneous by disc-electrophoresis, gel filtration, hydroxylapatite chromatography, immunodiffusion, and immunoelectrophoresis (11, 12) .
In recent studies, Hill and Breidenbach (7) isolated the major soybean proteins by sucrose density gradient sedimentation and indicated that the major 7S protein which undergoes a shift in sedimentation properties at low ionic strength exhibits three major electrophoretic bands by disc-electrophoresis. These three 7S components accumulate at apparently different rates during seed development (8) .
This report describes a simple, large-scale separation method of the entire 7S and llS protein fractions of soybean seeds and the isolation of five major components from the 7S fraction by ion-exchange chromatography.
MATERIALS AND METHODS Soybean Material. Soybean (Glycine max var. Raiden) of the 1973 crop in Iwanuma, Miyagi, Japan was crushed, ground, screened through a sieve (60 mesh), and defatted with petroleum ether (b.p. = 30-60 C).
Sepharose 6B Gel Chromatography. The crude 7S fraction (1500 mg) prepared by the method shown in Figure 1 Davis (4) and Ornstein (14) , which allows simultaneous analysis of up to 11 samples, was used. The details of the modification will be published elsewhere.
RESULTS
Simultaneous Isolation of the 7S and 11S Fractions. The two major soybean proteins were simultaneously isolated by a simple method based on the solubilities of the fractions in dilute tris buffers (Fig. 1) . Figure 2 shows the ultracentrifugal patterns of the crude 7S and 1lS fractions prepared by the method. Only a very small amount of the 7S remained in the crude 1 IS fraction ( Fig. 2B ) and the crude 7S fraction I was nearly devoid of the 11S ( Fig. 2A) . About two-thirds of the buffer-extractable proteins were found in the crude 7S fraction I.
The 7S fraction II was further purified on a Sepharose 6B column ( Fig. 3 ) in order to eliminate completely the 2S fraction. Ultracentrifugal patterns shown in Figure 4 indicate that the purified 7S fraction II underwent complete dimerization (conversion into 9S sedimenting form) at low ionic strength. The yields of the purified 7S fraction were on the order of 23 to 25% of the total extractable proteins, or 77 to 83% of the total 7S present initially (assuming that 7S fraction makes up 30% of the total proteins). These are the highest yields that have ever been reported.
Fractionation of the Multiple 7S Globulins. The purified 7S fraction was fractionated into at least five components by DEAE-Sephadex A-50 chromatography as shown in Figure 5 . The five 7S components were further characterized by disc-electrophoresis. Five distinguishable bands were detected. They were numbered consecutively in order of increasing relative mobility (Fig. 6) .
As seen in Figures 5 and 6 , component 1 first emerged from a DEAE-Sephadex A-50 column; then, components 5, 3, 4, and 2 emerged successively. Component 5,  showing a relatively broad band by disc electrophoresis, was not separated from the two near bands (components 3 and 4) when the unfractionated 7S was analyzed (Fig. 6B) . The five purified 7S components had the same electrophoretic mobilities as the purified 7S fraction (Fig. 6B) and the 7S protein-bands of the soybean globulins (Fig. 6A) . This indicates that no variations in the electrophoretic behaviors of the 7S components occurred during isolation and fractionation processes. Therefore, the isolated components represent the five major 7S components of soybean proteins (judging from the chromatographic elution in Fig. 5 Chromatography of the purified 7S fraction on a 1.5 X 90 cm DEAE-Sephadex A-S0 column equilibrated with pH 7.8 phosphate buffer. Elution with a NaCl gradient was carried out using two chambers in hydrostatic equilibrium. The mixer chamber contained 1000 ml of the starting buffer and the reservoir chamber contained an equal volume of the same buffer made 0.40 M in NaCl adjusted to pH 7.8 . Column effluents were collected in 10 ml fractions and monitored at 280 nm. Flow rate: 20 ml/hr; dashed line (---): NaCl concentration. over other reported methods (10, 12, 15) All the five components are glycoproteins (V. H. Thanh and K. Shibasaki, in preparation) which differ from the 11S component (16) . The relations of the heterogeneity reported here and that of the carbohydrate units of the 7S soybean globulins (19) , and the significance of the glycosylation (17) of the 7S protein are important subjects for further investigations. M.
